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|ABS111ACT| 

I AbstracJ of the Dsscteurel 

The preseiU inveiiiion relates io a flat panel display capable of preventing inline 
short between, adjacent wirings and voltage drop through power supply \\m by using pixel 
5 electrode layer as a power supply layer, and a fabrication metliod thereof. 

A flat panef di?>p]ay of the present .invention Cimiprises a thin film transistor 
including soiirce/drain etectxodes, formed on an iiisulation substrate: an insulation film 
formed on the insulation sub^^irate incSuding the thin film transistor and incSnding first atid 
second contact lioies for CKposing the source/drain electrodes respectively; an anode 
10 electrode formed on the insulatioTi fihn and connected to one of the source/drain electrodes 
through one of the flr^t and second contact holes; and a power supply layer formed on the 
insuIatioT) film and connected to the other one of the source/drain electrodes through the 
other one of the first and second contact holes. 



Fig. 2b 
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FLAT PANEL DISPLAY WITB ANODES BI.EC1 RODE LAYER AS POWER 
SUPPLY LAYER AND FABRICATION METHOD I HiiREOF 

5 

f Brief Deserlption of tiii? Bnwisigsl 

FJOJ A is a plan view of a conventionai organic clectrolummescent di.spiay device; 

FIXi lB is a crosjs sectional vkw of a conventional organic clecmilunimescent display 
device, taken along a line IB -IB of FKl 1 A; 
10 FIG2a 18 a plan view of ao orgaiuc electroluminescent display device accprdmg to 

preferred embodiments of the preseiit i iivention; 

i^lO,2B is a cro3s $ectiomil view of an organic eiectroluniinescent display device taken 
along a line OB-OB of FICl 2A; and 

FK5;3A and FIG;3B are plan viewn of an anode electrode of an organic 
13 eieetrohmiineiscent display device according to prelem?d embodimems of the present invention . 

IBetailed Des^eriptiosi of ikt mvmtmul 
[Object of tii€ IsiveEtioej 

[Tcefemca! field of tfee mventioii ^nd Meialed Art prior to tlie lsiveMiou| 
20 The present invention relates to a flat panel display, more particularhs to an organic 
eleetmlumiiieseciit display devici^ capable of preventing inline short imd voltage drop by nsing 
anode electrode layer as power supply layer and a ftibrication method thereof 

Typically, each pixel of an active matrix oiganic electroluminescent display device includes a 
switching transistor, a driving traiisistoi; a capacitor and an EL device, and common power (Vdd) 
25 is provided to the driving tranf^istor and capacitor from a po\WT supply line. A common power 
should be uniformly supplied to numerous pixels arranged In a matrix shape to obtain imifbrm 
inminance since the power supply line plays a role of coniroiiiiig current flowing to the EL 
device through the driving Iranaisior. 



A pluraliiy of conductive iayers are used in an active matrix organic eleciroliiminescenl 
display devkc to form gate line and gate eiectrode, data iiiie, source/drain electrodes and power 
supply layer, and anode ebctriKie, etc, wherein insdation layers such as gate insulation Mm, 
interlayer iasulation film and passivation Oim is inierposed between the conductive layers so that 
5 the conductive layers are electricaiiy irjsulated. 

FKl lA iUustraleifi plan view of a convcntionai active matrix oi:ganic electroluminescent 
display device. 

Referring to FIG lA, a couventionai active nii^trix organic eleclroluminescent display 
device comprises a pluraHty of gate lines 110, a plurality of data lines 120 and a phirality of 
10 power supply lines 130, and a plurality of pixels connected to tlie gate lines UO, data lines 120 
and power supply lines 130. 

Each of the pixels comprises two transistors and one capacitor including mi El., device 
160 having k\ pixel electrode 161 , a switching thin fi lm transistor 1 70 connected to contjsponding 
one of the plurality of gate lines 110 and cojTespondmg one of the plurality of data lines 120^ a 
15 thin film tnmsistor 150 for driving the EL device 160 connected to corresponding one of the 
ploraiity of power supply Ihies 130, and a capacitor 140 for maiiitaining voltage between gate 
and source of the thin film transistor 150. 

FIG I B ilhistrates cross sectional view taken along a line IB-IB of FIG I A* FIG IB is a 
cross sectional view for one pixe! md h lirnitcd to illustration of the driving tliin film, transistor 
150, the capacitor 14(1 and if le BL. device. 

Refening to ¥1(1 .1 B, a buffer layer 151 h formed on an insulation .substrate 100, and tlie 
capacitor 140, the thin film transistor 150 md the EL device 160 are formed on the buffer layer 

15L I he capacitor 140 inchides a lower electrode 144 formed on a gale insulation film. 153 and 
an upper electrode 146 formed on an interlayer insulation film 155. 

The thin film transistor 150 comprises a semiconductor layer 1 52 including source/drain 

regions 152a and 152b, formed on the bufler layer 151; a gate electrode 154 formed on the gate 
insulation Jilm 153; and source/draiB electrodes 156a and 156b forined on the interlayer 



msuktion film 155 asid connected to the source/drain regions i52a md 152b reapectivety 
through contact holers 1 55a md 1 55h. 

The EL device 160 comprises an anode electrode 161 formed on a passivaiion film 157> 
m organic emission layer 1 63 formed on tbe anode eiectmde 161 uiside m opemrig part 165, and 
5 a cathode electrode 164 formed on a planarization fi lm 162 hiehiding the opening part 165, 

In a coEventiona! active y^iaXrix organic eiectrolurninescent display device, a power 
supply line 130 is connected to one of source/drain electrodes 156a md 156b of thin film 
transistor ISO, for example, the source electrode 156a and the upper electrode 146 of the 
capacitor 140 to play a role of coiitroliing current flowing to tlie anode electfode 161 of the EL 
10 device 160 tlirough the ihin ii\m transistor 150, wherein the power supply fine 130 commonly 
*inppHes power voltage (Vdd) to each of a plaralily of pixek. 

lloweven there have been piX)blems in that not only generation of voltage diifefence of 
power voltage (Vdd) suppf ied to each of the pixels through the power supply iine 130 by voltage 
tli^op (IR drop) causes luminance nonunifomiity, but also fbrmatiou position of the power supply 
1 5 linCs Hoe width of the power supply line ami position and number of pads connected to an 
externa! power source have an efiect on design and fabrication process of thin film transistor: 

r^urthermorc, the powder suppty line 130 together with the data line 120 are formed on the 
interlayer insulation film 155 so that the power supply line 1 30 is eiectrically separated from the 
data line 120110 as illustrated m FIG la, or the power supply line 130 together with the gate line 
20 110 are formed on the gate insuiation film 153 so that the power supply line 130 is separated 
from the gate line. 

Therefore, there haA^e been probiems that iine defects sneh m inline short 1 80 are caused 
between signal lines arranged adjacently to each other since two diiferent signal lines are formed 
on the same layer 

25 

[Teehnkai Goal of tixe isive^itlool 
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Therefore, m order lo solve ihe foregoing problems of Ihc prior aru it 18 m\ o^ect of tihe 
present im^entioo to provide a flat panel display capable of preventmg im& defects such as inVim 
short of adjaceni wlrmgs, and a fabrication method thereof. 

It is another object of the present mvetitbn to a flat pm\d display capable of obtaining 
unifbrnied luminance by prev^nlii^g voltage drop throiigh power supply Ime, and a fabrication 
method thereof: 

It is another objeci of the present invention to a flat panel display capable of improving 
emission efficiency of an EL. device, md a febrication method thereof. 

In order to achieve the foregoing objects, the pres^ent invenlion provides a llat panel display 
comprising a thin film transistor incfuding source/dxain electrodes, formed on an insulation 
substrate; an insulation film ibrmed on the insuiaiion substrate ioduding rtie thin film transistor 
and including first and second coiitaet holes for exposing tlie soin-ee/drain. electrodes 
respectively; an anode electrode fonned on the in.siilation film and connected to one of the 
source/drain electrodes: through one of tiie lirst and second contact holes; and a power supply 
layer formed on the iftsulation tihn md connected to the other one of the source/drain electrodes 
through the other one of the first and second contact holes, 

Furthennore, the present invention provide^j a Hat p^inei display comprising m insulation 
substrate divided into a pluraluy of pixel regions and inclduing a plurality of thin film tmnslstors 
arraiiged in each of the pixel regions; an insulation film formed on the sobstrate; a plurality of 

pixel electrodes ibrmed on the insulation Bim and connected to the thin film transistors arranged 
per each of the pixd regions; and a power supply layer formed on the insulation fi lm such tiiat 
the power supply layer h elecirically separated from the plurahty of pixel electrodes to supply 
common power to the plurality of thin f\lm (ransistors. 

In preferred embodiments of the present invention, the power supply layer is formed in a grid 
shape in which pixel electrode is arranged in each grid, or the power supply layer is formed, in a 
line shape in which the power supply layer k arranged between pixel electrodes arranged in row 
or column. 



Furthermore, the preseTvl invention provides a fabrication metliod of a .fiat panel display 
comprisuig the steps of forming a thin fiim transistor inc lidding source/drain ctecirodes on an 
msulation substrate; fomiing m mMmm film on the substrate; forming first and second contact 
holes for exposing the .source/dmin electrodes of the thin film transistor by etching the insulation 
5 film; depositing an anode electrode material on the BiiKstiate; and forming an anode ekcti^ode 
coanected to one of the source/drain eSecirodes through one of the fir^^t and second contact holes 
and a power supply layer coTiTiected to the other one of the source/drain e!ectr?)des through the 
other one of the .first and second contact holes by etching the pixel electrod e materiah 

In preferred embodiments of the present invention, the anode electrode material is formed of 
10 a tiiaterial whose work function is 4,5 or more, and the anode electrode material is preferably 
formed of a material having km resistance and high reilectiviiy. The pixel electrode material is 
formed of a single film such as An, Pi,, Ni and Cr, or a laminated film such as 'N1./Al/Ni, Ag/ffO 
andAl/rrO. 

i 5 IStriicture as^d Oper^sti^si 4>f tke Mve^ti^n | 

The present invention will now be described in detail in connection wjth prefen^d 
embodiments with fefere?ice to the accompanying drawingvS. Vot relerence, like reference 
characters designate corresponding parts throughout sevemi views. 

FKi2A iOuairates plan view of aa active matrix organic eiectroluminescent display 
20 device according to preferred embodiments of the present inverition, and F]<i2B illustrates cross 
sectional view of the organic electrokuninescmt display device- FKi2B is a cross sectional view 
of m\ active matrix organic electroluminescent dispiay device, taken along a Ime GB-flB of 
FIG2 A and is limited to illustration to a driving thin film transistor, an EL device and a capacitor 
in a pixeL 

25 Referring to FIG.2A and FKi2B, an active matrix organic electroiuminescent display 

device comprises a plurality of gate Ur\es 210 formed on an insulation substrain 200, a piurality 
of data lines 220 formed on the insuiation substrate 200 so ihat the data lines 220 and gate lines 
210 cross each other, a power supply line 230 for suppiying common powei; and a pluraJity of 



pixels connected to tfe signal lines 210 ax^d 220 aiid the power supply layer 230. 

Ikch of ihe pixels comprij^es a switching thin film transistor 27{) coiinected to 

coiTespondjBg one of the gate i ines 210 and correspondiiig ooe of data \\ms 220, a capacitor 240 
comiected to the power supply line 230 througli a via hole 259, a drtviTig thin turn transi^xyr 250 
5 connected to the power supply line 230 through the via bole 259. and an EL device 260, 

llerein, an insiihition layer such as an interlayer insulation film 255 b interposed 
between the gate hnes 210 and data ]ines 220 so thM the gate lines 210 and data lines 220 are 
electrically separated from each othcr> An imalation layer such as a gate insulation film 253 and 
the passivation fdm 25? is interposed between the power supply line 230 and the gate and data. 
10 lines so that the power supply line 230 k electricaliy separated form the gate and data lines 210 
and 220, 

A fabrieation method of an active matrix orgaiiic elecnolaminesceni display device of 
the present invention having tlie foregoing stmcture is described a^ follows. 

A buffer layer 25 1 is &)rmed on an insuiation substrate 200, an an^orphous silicon film is 
15 crystajlized into a polysiilcoo iiUn by performhig an oixJinary crystalliz^ition process such as 
excimer laser annealing (E^LA) process afer depositing the amorphous silicon film on the bofJer 
layer 25 L A semiconductor layer 252 is formed in m Mmd shape by patterning the polysilkon 
film* 

A gate insulation film 253 is forim^d on the buffer layer 251 including the semiconductor 
20 layer 252 and a gate electTOde 254 Is formed by patterning a gate electrode material deposited on 
the gate insulation film 253 after depositing the gate electrode material on the gate insuiation 
film 253. The gate line 210 and the lower elecb'ode 244 of the capacitor 240 are formed at the 
same time. Sonrce/drain regioiKs 252a and 252b are formed by ion implanting impurities of a 
predetermined conductivity type, for cxaiBple, p type impurities into the semiconductor layer 252 
25 after fonning the gate electrode 254. 

Contact holes 255a and 255b for exposing the sonrce/drain regions 252a and 252b 
respectively ai^e formed by patiemiog the hiterlayer insuiation lilm 255 after depositing the 



interlayer insuktioB film 255 on the sobs^lrate 200. Source/dmin electrodes 256a and 256b which 
are electrically cannecied io the source/dram regiom 252a and 252b through tl)e ooBtact holes 
255a and 255b, are formed by patterning a source/drain electrode matenal after depositmg the 
source/dram elecirode material on the interlayer irksulation illm 255 iocludiog the contact holes 
255a and 255b. At this tinie, the data lines 220 and the upper electrode 246 of the capacitor 240 
which is overlapped with the lower electrode 244 and connected to the soorce electrode 256a are 
formed ai the same iirne so tliat the drivii^g thin 11 hn traiisistor 250 and capacitor 240 are formed. 
Although it is not illustrated in FI(12B, the switching transistor 270 is formed ditring fabric^rtion 
process of the driving thin nhn imasistor 250, 

The via hole 258 for exposing one of the source/dmin ebetmdcs 256a and 256b, for 
example, the dram electrode 256b and the via hole 259 for exposing the olher one of the 
sonrce/draiii electrodes 256a and 256b, for example, the source eiecimde 256a am fonned at the 
sanic time by patterning the paasivation film 257 atfe de|x>siting the passivation flhii 257 on the 
substmte 200, 

SequCRtiaJiy, by paimrning mi ^node eSecirode material after depositing the anode 
eleclTode maleriai on the passivation fihii 257 incloding the via holes 258 and 259, m island 
shaped anode electrode 26! connected to the drmn ciectrode 256b of the thin film transistor 
through the via hole 258 is Ibrmed, and a power supply line 230 connected to the source 
electrode 256a of the thin filir^ transistor 250 ami the upper tiectroiie 246 of the capacitor 240 
through the via hole 259 is formed at the same time. 

The kmodc ekxlrode 261 and pom*r supply line 230 are formed of a couductive maleriai 
having larger work liiTK^tion a>mpared with an electrode material for the cathode to be formed in 
the siicceeding process, and they arc preferably formed of a conductive iTiateriaj having 4.5 or 
more of work ftmctioiL Since the anode electrode 261 afid power supply line 230 are formed of 
the same material, it k preferable to use a materia} having tow resistivity to minimize voltage 
drop of the power supply ime 230 and superior reflectivity io increase reflecti vity of EL, emission 
layer to be formed in the succeeding process as the conductive material for tlie anode eiectrode 
261 and power supply line 230. 



For exampie, the co^idiiQtive material fbr ihe anode electrode 261 bikI power supply line 
230 inciudes a smgk fite such as A\l Pt Ni md Cr, and a lammated film such m Hi/M/Ni, 
Ag/rrOandA!/nO. 

As described in the above, problems of voltage drop of the power supply Mne 230 and 
ioMne short between the gate lino and power supply iine, or data line ami power supply line can 
be solved without additicria! processes by simuhaneously fomiing the power suppiy line 230 in 
the process of forrriing the anode electrode 261, 

Inhere has been no alternaiive but to u$e a transparent conductive materia such as TJO or 
IZO having a larger resistance than a metaHic conductive raaterial nime a transparavt electrode 
should bo used a$ an anode electrode in an ordinary organic electrohiminescciit display device 
having rear emitting structure. Fherefore, it ha-s been iinpossibie to use the tr<msparent 
conductive material having high resistance as the anode electrode and power supply !ine at the 
same time> However, conventional inline short between the gate line or data line and power 
supply line is prevented by foiinirig the anode electrode 261 and power suppiy line 230 using a 
material having low resistance and large work fonction as an organic ei^ctroluminescent display 
device of the present iriveutiors adopts the front emitting structure so that a tr^uisparent electrode 
does not need to be used as the anode eiectrode 261 . 

FK13A and FICOB illustrate plan views of the anode elecirode 261 and power supply 
lirie 230 according to preferred embodiments of tlie present invention* 

111 FIG3A, the power supply line 230 \b formed in a grid shape, and the anode eiectrode 
26 ! is formed in an island shape inside each grid of the power supply line 230, wherein vohage 
drop through ihe power suppiy line 230 can be reduced rbrther more as power voltage (Vdd) is 
supplied from four directions (shovm in arrow) in case that the power ?:mpply line 230 is formed 
in a grid shape. 

In F1G;3B, an island shaped anode electi ode 261 is arranged in a malrix f^hape of column 
and row, ai^d a line shaped power supply fine 230 is arranged between neighboring anode 
electrodes 261 armnged in column, Herein, although the power supply line 230 can be arr^mged 



not only between the Jaeighbori.ng mod& electrodes 26.1 aminged m cohmm as in FiCi 3 A. but 
also between neighboririg anode electrodes 261 arranged in row as in FIG 3 A. 

!t m<iiters liitie to choose the power supply lim of any simcture within the range in 
which an openmg ratio is not inlhierjced since the povver supply line 230 is formed on other 
5 msulalion layer diJlemnt from the gate lines 210 and data lines 220, for example, the passivation 
film 257 so that short problems between the power supply lim 230 and the gate lines 210 or data 
lines 220 are excluded in preferred embodiments of the present invention, therefore, the power 
supply line 230 is formed noi only in a grid and line shaped of FUi 3 A aiid ¥K1 3B, but also in a 
surface electrode shape in which the power siippiy Ime 230 is electrically sepamted from the 
10 anode electrode 261 and connecied io the iipper elecTOde 246 of the capacitor 240 ai^d one 
electrode out of the source/drain eiecirodes 256a ar^d 256b^ for example, the source electrode 
256a of the thin Ska transistor 250 through the via hole 559, 

Next, a planarizatk)!) film 262 b formed on the protection film 557 including the anode 
electrode 261 and power supply line 230, and m opening part 265 is formed by etching the 
15 planaxizatiou film 262 so thai the anode electrode 261 is exposed SequentiaJiy, a cathode 
electrode 264 k fonned on the suh.^trate ai\er forming aa organic emission layer 263 on the 
anode electrode 261 of the opening part 265. 

According lo the foregoing preferred embodiments of the present invention, the anode 
eiectxodc and power supply line are formed at ihe sarne time by udng a matOTal Imving low 

20 resistance and high reilectivjty so as to rcdnce voitage drop of tlie power supply line witliout 
additional process, prevent inline shorts betweeii the data line or gate line imi power supply line, 
and improve emission efficiency of the BL device. Furthermore, an organic electroluminescent 
display device according to preferred enfoodimenti^ of th^ present invention has merits in that 
voltage drop of the power supply line can be reduced more by forming the power supply line in a 

25 grid shape. 

While the invention has been parhcularfy shown and described wiih reference to 

pretferred enibodimcnts thereof it will be understood by those skiHcd in the art that the foregoing 

and other changes in form and details may be made diemin wiihoui departing from the spirit and 

. 10 - 



scope of tJie inventiorL 



WHAT IS CI .AIMEI) IS: 



1 . A flat pane! display comprising: 

a Mn film cransi>Jtor indudaig source/dmi)i electrodes, formed on m insulation 

an insulatkm film ifomied on the insulation suksinue iocludhig the thin Mm transistor 
and imchKiiBg first and second contact holes for expo$iing tire vsoui'ce/drain electTodes 
f:espectiveiy; 

an. anode ehxtrode fomied on the insulation film and connected to one of the 

10 source/dmin electrodes through one of the first and second contact holes; and 

a power supply layer fbrnied on the insulation &m and coT^nected to the other one of the 
source/drain electrodes through the other one of the first and second contact holes. 

2. The flat panel display according to claim I , wherein the power ^supply layer and 
anode electrode are fonncd of the saxm material* 

15 3. The fiat panel display according to claim 2, wherein the power supply layer mid 

anode electrode are a maieriai having low resistance and high refiectivity, 

4. A fiat panel display comprbing: 

m insnlaiion substrate divided into a plurality of pixel regions and including a plurahty 
of thin film transistors arranged in each of the pixei regions; 
20 an insulation film formed on the substrate; 

a plnraiity of pixe! electrodes formed on the insulation Mm and comiected to tho thin 
film transistors arrasiged per each of the pixel regions; and 

a power suppSy iayer formed on the insulation fihn such that the power supply layer is 
electrically separated Irom the plurahty of pixel eleeirodes to supply comTnon power to the 
25 plurahty of tiiin fiJm traxisistors. 

5. The fiat pane! display according to claim 4, wherein the power 

supply layer is formcxi in a grid shape in which pixel electrode is arranged in each grid. 

6. fhe fiat panel display accoaiing to claim 4 wherein the po\Her 

supply layer is formed in a line shape in which the power suppiy layer is arranged 

- !2" 



between pixel electrodes arranged in row or coiumn. 

7, A fabrication method of a flat panel dkplay coinprising fee steps of: 

forming a thin film transistor including source/drain electrodes on an msulatioo 
substrate; 

Ibrmijig an insulation film on the .sd)stTate; 

forming fmi and second conrnct imles for exposing the source/drain eiectrodes of the 
thin film Ixaiisistor by etching the insolation 01m; 

depositiiig an anode elecimde maierial on the substrate; and 

forming an anode eiectrode connected to one of the source/drain electix)des thmugh on^ 
of the first aiid second contact holes and a power supply layer confiected io the other one of the 
source/drain electrodes tiirough the other one of the first and second contact holes by etching the 
pixel electrode materiaL 

8. The labrication method of a flat panel display accordiiig to ciaim 7, wherein the 
ajiode electrode materia! is ibnried of a nmterial whose work function is 43 or more, 

9: The febricalion method of a flai panel display according lo claim 8, wherein 
the anode electrode material is formed of a material having low resistance and high retlecti vity, 

10, "Fhe M>rication method of a flat panel display a^x::ording to churn 8, wherein the 
pixel electrode material is Jbrnied of a single film such as Au. Pt, Ni and Ci\ or a laininated film 
snch as Ni/Al/Ni, Ag/ITO and M/YIO. 
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FIG. 3A 
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FIG. 3B 
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